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Abstract ? The objective of this study was to test the 
potential of near infrared reflectance spectroscopy 
(NIRS) to estimate the proportion of 
polyunsaturated fatty acids (FA) and their 
biohydrogenation products in perirenal adipose 
tissue (PrFat) from cattle fed sunflower or flaxseed. 
PrFat from 63 steers was collected immediately after 
skinning, scanned at 37 °C over a NIR spectral 
range from 400 to 2498 nm on benchtop equipment, 
and analysed for FA composition. NIR calibrations, 
tested by cross-validation, showed high 
predictability for most of the total n-3, conjugated 
linolenic acids, t,t-conjugated linoleic acids (CLA), 
non-CLA dienes and trans-monounsaturated FA, 
with R2 and root mean square error of cross-
validation (RMSECV, %) of 0.95 (0.07-0.08), 0.86-
0.89 (0.01-0.09), 0.93 (0.07), 0.89 (0.46) and 0.92-0.93 
(0.87-1.29), respectively. The results show NIRS to 
be a useful technique for the early, fast and 
relatively inexpensive estimation of proportion of 
FA with potential human health effects.  
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I. INTRODUCTION 
 
Development of value-added beef products with 
enhanced levels of fatty acids (FA) beneficial to 
human health is of considerable interest to health 
conscious consumers. There have been many 
attempts to increase omega-3, rumenic (c9,t11-
18:2) and vaccenic acids (t11-18:1) in beef due to 
their demonstrated health effects in animal models 
and their natural occurrence in ruminant animals 
[1,2]. To take FA enriched beef products to 
commercial endpoints, however, presents 
considerable additional challenges. Intramuscular 
fat content and composition can be variable 
between animals consuming the same diet, and 
there are no rapid analytical methods for sorting or 
quality control purposes.  
An initial strategy might, therefore, be to target the 
harvesting of adipose tissue depots enriched with 
FA of interest, which can then be used in 
secondary value added products. One such depot is 
perirenal adipose tissue (PrFat). This fat tissue is 
easily accessible, naturally enriched with vaccenic 
and some omega-3 FA, and currently used for 
stuffing mixes, pie crusts, soup stocks, puddings, 
and has potential for use in many other products. 
Currently lacking is a rapid and relatively 
inexpensive method for measuring PrFat 
composition for sorting and quality control 
purposes. 
 
Quantitative chemical techniques for the 
comprehensive determination of FA involves 
solvent extraction of total lipids, followed by 
conversion of FAs to their methyl esters and then 
analysis by GC and Ag+-HPLC [3], a time-
consuming and costly process. Near infrared 
spectroscopy (NIRS) is a rapid and non-
destructive method, neither requiring reagents nor 
producing waste. The structure of FA can produce 
individual spectral characteristics and they are, 
therefore, very accessible for detection by NIRS. 
Recently, researchers employing this technology 
have successfully predicted the FA content in 
subcutaneous fat from beef cows [4] and Iberian 
pigs [5]. 
 
Nevertheless, to our knowledge, there are no 
studies testing the ability of this technology to 
estimate the FA content in PrFat of steers, 
particularly those enriched with linoleic and 
linolenic acid biohydrogenation products. Hence, 
this study was conducted to examine the potential 
of NIRS to predict the proportion of FA with 
potential health effects in PrFat of steers. The 
steers used were part of an ongoing study 
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